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(57) Abstract: An optical compensating sheet which comprises an optically anisotropic layer and a transparent substrate. The 
optically anisotropic layer is made of discotic liquid-crystalline molecules. The transparent substrate comprises a polymer film 
having an Re retardation of 10 to 70 nm, an Rth retardation of 70 to 400 nm, and a standard deviation of retardation axis angle of 
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^^^B^^^B (LCD) CRT (cathode ray tube) titt!lEbX> MM. U. 
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S^mW- 6-214116 -^<^^. ^H^fP 5583679 -i-. III56467 
0 3-^. ®^#fP<^# 3911620A1 -^(D^mmW^^t^l^i^h^o 

So tft^m-^^ (ii^v^^'^— vM) j®# 

gfc!W#I^O 9 1 1 6 5 6 A2^m^W\tn. t»^5fe<D— ilgfi^/il^Mli^llbT. ^ 
^ tb 5 ffi -e ^ 5 V ^ V- — 3 i^fit S -fe 

>l^ffl<i#fP4 583825 -^x 1^541042 2-^(D#K^#iC, 

(Optically Compensatory Bend) K t t>iq^fi*T/So KSfirp]^— K<^ 

KIE|6]^— Kfi. -mti:m^B'=e— K (TN^- K. S TN-=e— K) <bit 
tJEi-Si:. ^i?^dSj£<. J&i§:^.g;6S5iV^^tDiHFtScd5fcSo CRT tit 
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tmm\^^^^Mt^—h^m^^?>^t7!}>^x.hH^a mmw-9-i 9 7 3 9 

(7|^fflit#fF 5 8 0 5 2 5 3 -^e^lffl*) . WO 96/37804 ^mmW (1^ 
W#WFW0 0 7 8 3 1 2 8 A^-mmW) *5 j:t/i|#M¥ 11-3. 1 6378 ^^J^m. 
(7l^Hii#flF6 0 6 4 4 5 7-^0^^*) t^fi. f'^^^^T^ y m^m^^"^^^ hlf^ 

i§$n5R e l^iJ'— 7^— i>'3 V^iidSl o:;i;^7 0 nmOfSiatJlfe*?, TIB^ (II 
) \Ci:^'^m^fL^KtYiU'^—v'— l^^ii^ 7 0 7b^ 4: 0 O nm(D®ffltCfc»3 

(I) Re=(nx-ny)Xd 

(II) .Rth= { (nx + ny) /2-nz} Xd 
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tl.5Re 7^— v'3 Vfit^Si 0 Onm<75^iat3:fel9. mW.^ (II) 

ige^^i^^*:;^^ sfrlB^ (I) tciJ: »9 ^^^nsR e ^^5^— t'— j^g ^ 
0 7!?S7 0 nmO«5ffltJ:fct). ttflB^ (II) Ki^^ l^Wk^fl^'RthU'f' — 

^\^xmm^mB:(Dm^xnnhi\.x\i^^n¥]m%ux^ox. mm^n 

mO^iaicfc!?. t&^^ (II) {cj:«?^^^H5RthU^— t'-v'sV^S? 0 
75M4 0 0 nmi^)|SfflJe:fc?). -^tLTs ®tBlte^^0^2P<ili*S 1 . . 5° Js^T-C 

5 Tif y 7 ^ A b jfe ?) ^ mm^wi^(DmwMi(D^^:f7m t mytm(Dmi^ 
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m(Dmm^mm7b^s ^ti^eti. striae (i) \^xv)^m^ti?>^eu^'-v'—i^ 

3 ^^^dSl 07!;M7 0 nm<D|5Hlcfot). tilfS.^ (II) KX<0 ^^^ti^^Rthl^ 

tLti—^<Dmttm.it)>^i3:^m^mm^mmx^':>x. m^m-^/i^t{i>^ji< t-h—:fj(D 
w^^x:^mm^mf^f>K ^n-ett. miss: ( i ) j; ^^^ixs r e u^—v' 

— >'3:/^£3Dsi 0 75M7 Onm(D|5HJe:foi9, MIE^ (II) {iiJ: "J^^^tuSR 

^-r/vAoMffs^iR]) «b 1 o^(Z)S>i^TOT?a'j^ufc3its$6<h<??^^ (1 0.-^) 

:^|cB.^lffl#{^:*5V^T. rjgtSt* (slow axis) J f^Ja^^jis^:*:^ >5J5:*rfRj 
Sr> ^LT r^ilfft (transmission axis) J i: ^j^5:^[pJ$:^?fe-r 
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S o 
'So 

gi 1 {j:^i-.t 5 KiarR]?s^-fe/w^. -bS*5 (i4a) tr&K (i4 

b) (11) =Sri=|-Ab;^fllit^Wi-5o -O- KiBfRlfe^^-fe/i' 

{::i£fflr5?^^tt'fk'a-'^ (1 1) — ^{ciE(7>^m^M:^tiSr^i"So ^Se^-fe 
(14 a) ^TStR (14 b) ■ettm> SBF^l^ (12 a. 12 
b) tmm (1 3 a. 1 3 b) ^W-rSo ISlRjl^^^jyt^^tt^^^ (l l a~ 
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11 i) ^W.[^^^^mm^^-t^. RD{*iBfS]fl^(D^if>'i5^:fe-rp]-efcSo «^ 

Mi-iW'^m^m^^^ (1 1 a~i 1 j) (cmjESr^-r^^tfe^^-rSo 

jV(D±mm (1 4 a) m(DmVzm^n^'^^ (l l a~l l e) tjmm (14 b 

) m<Dwii^w^Bi^-^'^ (1 1 f ~i 1 j) tit. mn^i^^<D\^tic (±t*i-i5^ 
{z.) \z.mm-r?>o i^it.^wi d 4 a. 1 4b) (1 1 a 

, 1 1 b. 1 1 i . 1 1 j ) fix lstr;*:5F:fe-[P]ie:BHl6lL. ?SS-fe>'^^':fela5<?3^iyc 
m^B^^^ (1 1 d~i 1 g) tsi^fiE:&[6)tJ:SaiP]-r'5„ 

BiKDo nfJl^-fJ: 5(-> ^Mm^i^m^^t. mm (14 a, 14 b) aff^(© 
W^'^aai^^'f' (11a. 1 1 j) ft. (55^7K¥{-iBf^ b/c**-efc5o 
?^fBir7V'4'^ia5(^#^?SfB't4^^^ (lie. 1 1 f ) fSt^SEf^IBl^ bfc^ 

(lib. lie. lid. llg. llh. 11 
i) rt^b{*o f f (D'^mX'O h^W-i^Wi^pi-r^o 

(14a) m(Dimiikm^B^^^ ( l l a ~ l l e ) t T«« (14b) M 

<Dm^m^\^-^^ (1 1 f~i 1 j) tibK mmm^m<Dm^i^ i±-rMm^) 

|ll2{e:^-rtSR03te*E«x -T^-f y ^^K^ttr^^^ (3 1 a~3 1 e.) 

^?i^^Lfci3t^m^i4® (3 1) s ^^m:^^^m-r?>mm^wiifi (33) *3j; 
t>'M^K (3 4) (Dmmm^i^^£?>o 2 (c;^-r*SRii3fe*s«x ( 
3 1) tmm^wPf (3 3) i:(Dwi'iafR]m (32) ^^-r^o 

T^^^nx^ i/iJ^r^HH45^^ (3 1 a~3 1 e) ^B^T-T^fcoT. 

^\z\tfzfz:-m(DW-m^ 'rfj:t>%vi^m^w-:>o Fi^mn. mm^wi^ (33) 

-frS^. ffiR{S5t;K©mK:ftl2:±«$ie:as^L'<iRj±i-5o -IK^^^^^b^ 
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Iil2-eii. :^='y'^ yi^n^m^^^ (3 1a~3 1e) (DR|g®(D&^ ( 

NL) ^mm^wwm^iE^B\^fc:)j\^ (pl) (D^m^.m\^m (32) (dv 
m(ommi(Dmm^i^m^(r>iEkim<DW-i^:fjmtmm^wi^ (33) (Dm^^mm 

♦tnii)feMcc>|slitxSl^:*5v^T. gar^fJM (32) (D^if:^^:^^^ (rd) ^^pj 
^i^#:<Dffif^5gti«i (SA) t<o^m (0) ^IIM6«it-4 5' {c/j:5J:9(cpti5 

$b(C|l|2-e«. 5gP^^4t#: (3 3) Offirtatato (SA) tM^tim (3 4) 

gLTv^So spj^:^^*: (3 3) osfff^istBi* (SA) it. mmti^xmmxw 

#:0^#^r^{-ta^-t--5o (3 4) OSF^f^j^tt (TA) fi. milJirbT 

0 3 {zi^i-?gji^^^sttx KBaiRi?^?*-^/^ (10) . m^-^/^(Dmmi^ 

mW:^nfc—n(DnFimyti^ (31A~34A. 31B~34B) *5<ttJ!x<C2/^ 
yy( h (B L) i)^hfj:?>o 

KiBi^?Ks-fe/i^ (10) «s mn^^v-ttm^n-^Mz.n^-t^o ^^^-^^^ 

(10) OiT^^^fV^:^!^] (RD2. RD3) fi. l^-:ferf&i (spfx) TffcS 

o 

mBmytmit. m^m-^^^ (i 0) 3t^m:^tiii (3 1 a. 3 1 b) . 
mrn^m^ (3 3 a. 3 3b) *3<tt>'ii3fei^ (3 4 a. 3 4b) ^^^(DmKmm 

^ixXl^^^o (3 1 A. 3 IB) (Dy^^ y'^=iy'^ -yi^l^m^^^^ 

iS|6j^-fr-5fcfe<D7li'C/:?';brf6] (RDl^ RD4) tt, 5Pi-®i-S?^B%-tr/i'<7)^ bf" 
>':/;)^rp! (RD2. RD3) i: t*^¥^T<D||#lCfo5o bi^c J; 9 tc, 7^^;^ 
sT^-f 5'i5^^^i4^^<^7tr>'i/;^l6l (RDl. RD4) R«®<^iSfe/^^3g 
B>^^i^^*:®^IEtt^U:fe:2pi^:fe■l6Ii:K¥^T^^:^'.C5o ^PJ^i^ft: (3 3 A. 3 3B 
) (SAl. SA2) 4oJ;t/^3fei^ (3 4 a/3 4 B) (DffiF*gMii 
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# (TAl. TA2) 7"^:^^^^ y^m^n'^^'f'(D'7\fl^'!f)5\^ (RD 1 
, RD4) tl^— ^®-efi^K6^l-4 5° <Dn^\^^i^o -^rbX. ZLl^coUitm: 
(3 4A; 3 4B) ®F^i@iiW (TAl. TA2) z)SSV^^CE^-r ^ <t 5 ( 

ia4te:^-ri;5{-.^>'KgErRl^^^-fe>^i' (l O) Sr. r'^f ^^T^-f y^fg^tt 
:»-^d*b?l^^b^3te^M^tt)l (3 1 A. SIB) i:3t^m:^tfeS:^-r5^^^ 

(3 3 A. 3 3B) tii^w,m\^x. titmmz.i^^'t ^ o 

■ (31A, 3 IB) y^T^.^B^'^^'^W.^^^^ 

fcib<D=7lf:yi^^\k (RDl. RD4) f^^ir>KD^tf^^i5^:^rR] (RD2, 
RD3) t fm2p:fy(^||>^lcl§Si-5<b. -^^^ KiHlRl?^fB-fe-/l- (10) <D?g^tt 

(3 1 A, 3 i B)' (DFiy^^ y^=^y^ ^ y ^m^m^^'^-ttm 
J5£: (a~c. e~g) UT. 3fe^6«J};iM«i-5o ^bT. KMSf^?^^ir/^ ( 
10) ttI^$|S.(D|^®e<)^^:SE^^:@alRIUTv^^^^rBtt5^■^{«l^*. mm%Wi^ (3 3 
A. 3 3B) (d. h) -TS J; 5 ^^^H-$^^-cv^5o ^^*3x 

]gP^^it#: (3 3 A. 3 3B) {dlHA LfcWRtt. J; 

•? ^ c s e R -e fe 5 o 

(jK!) ^i^AWU'^— r— v's i^^) 

7jf y -x'>-:7^/^AOR e i/'(i:*3J:TJ5Rthl^^— r— v^3 >"(ittt 
. ^ia^'tL. TIB^ (I) *3<tt/ (II) X'^^a^nSc 

(I) Re= (nx-ny) Xd 

(II) Rth= { (nx + ny) /2-nz} X d 

5^: (I) ^X.XI (II) ^-*5V^T. nx«. 7'f>'V'Affi|^(03Stitt::fe-|R] (®t^f¥ 
^ (I) *5J:t;^ (II) {c*5V^Xs ny«x :7-<yV'A®|^<Dii+Sitt:fy[p] (®5f^ 
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^ (I) *5ctt>* (II) {Cjol/^X. dfi, J^^^nm<!:-r5:7-fyVuUC0jp$-r*fc 

(0*b<«^ 2 07!;M7 0nm) . ^LT. RthW'j?— 7^— iXa >'<it^ 7 0 7!; 
M4 0 0 nm{Jl^gfi-r5o 

AORthl^t^^-z^— i/a i^lCril 5 0 75^4 0 0 n inl?fc5 ^ t d^^g^* bV\ 

/.t*5, tKU-x'— :7^7U3.i^:^®iff^ (An:nx-ny) ti. 0. 00 0 2 5 
75iEO. 0 0 0 8 8-efc-5^^y55$f* ^7t. ^PJ^i^#:<Di?:^:^f6](^1te 

{ (nx + ny) /2-nz} 0. 0 0 0 8 87!;^0. 00 5-^fe5;i 

mn$A^m<Dmmmmm . 5° iiJLT-cfc^^i::bS0^b<. 0. 8° 
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Sr^^^o ^fcL. ^(Df:Lib\a'±. tlt^mi^- h^m^T^^D ;uM, 
1 4 0TO±1 7 O'GUATX'fcSr i:36Sft'b$f*bv\ fiJRSSPBi&iaSt*. TM 
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ACThermal Mechanical Analyzer) ^fflV^T^i|^-e# -So Mri^^iU^i. 7^^]}-^^ 

< «1 5%&>±2 9%£JIT. $ b< fi20%&.±2 8%SIT-Vib?)„ ?R 

»f3^S?*l 1 k g/m" U±2 0 k g/m* OTdS0^u<^ J;«?»^b<f*l 
2kg/m' J^±l 9kg/ni=' £AT. ^ G> tCl^i?^ b < 1 3 k g/m'' ^^Ji 1 
8 k g/m^ J^T-efe§o fieiiff#>^ • 3^^<bf4. i^:/://^^®#:fe•f^(2#^^:lE# 
l^fzm^it^ 9 ic-g] ?)mb. ^25t.60 %RH-e 1 0 

*bV>o 4^];-^— <^^J{-ii. -t/un— , //P/J^Vi^^ V^^/J^ !/ n'— ( 
m. T-hl^. JSR m ;if:^/T. B^ls:-^;^-^ (t5|c) M ; if iJ' 
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LV^„ ^^mW^^^-^]}-^—<Dm\^\t. ±jUi^—:^T-^y^—h (0. 2 2W/ 
m-X:) , {S^^^Ky (0. 3 4W/'m-.^) , AB S (0. 3 6 W/ 

m-^C) joJ;t)?5^y 3J?^— h (0. 19W/'m-'C) 7bm^V^\ m^^^ 
7^ >:^<y-v— -efeSx ZEONEX (0. 2 0W/^m-''C, 0::^if;^>' (^) 
i^) . ZEONOR (0. 2 0W/m-*'C, B:*:if;<j->' M) > ARTON 

(0. 2ow/'m-°c. jsR (w) m) hm^Bm^H)^^^^^]) -^-xh^o 

JbfS<^>^#6<j/j;#tt^s Bfi^^^jr^tt^^It-rSi. :74/i^Mcm^^h^V-^- 
.(■fe/vn->^yn tfr^-^— h) ^^^{^4 (-fe/Vo— h)' -efc$ r t 

9. 075M6 1. 5%-T?fo5ir/l-P— :^T-fe7"— h^s^f^ L.v\ f^-fb^irfi. 
yUp-j^^{4ff4^fcl9(^)|£'^g^^»^E?fe-f-So Sm^fis ASTM:D-8 - 
17-91 (-fe/i^o— ^T-fe-T"— h^<D^i^?fe) tc:*3{t6T-fe5^yWb^(^S!l^*5 
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%Skr^m^ b < , 3 1 %SX± 3 9 VoSlTt^ $ b ^ U < . 32 3 8% 

T*fc5o w(^<}: p'^^fi'fb^l^f*. i|>I:fyrR]T*^/5Sfo(9, 1^^gBc^:fe-y55$s§PJ: 

o 2^. 3^07K^S«^//^'=^lf7y-:^3^^cliiLg|f+^^TV^S;^^ 6&(D7lC®?^ 

zf'^n^/um. ^^uu^/um. -^^/y-ry^s. rj^yn-r/vs) x-g^^n 

6&i^^b-g;6Siijv^-fe/vp— ;^T-fex— ^M^pi 1-5 8 5 i#<2t^(D|B 

^ (^m#-^0 011 — 0022 (^)|E^, ^^#-i-0 043 — 0044, 004 
8~0 0 4 9^XX^0 0 5 1~0 0 5 2<D^^mi^3) b-C^iSj-T-S ^ 

■feyUD— ::^T-lr7^— h<DJteS^J^a-g-S (DP) 2 5 0&.±xth^:ztt^ 
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^^^:^t^m^\^^\ Mi^6^^MwXMn<Dmtl^Xi-i, 1. OOTb^l. 70 
T'feSr <!r^S^f* L<. 1. 3 0 75^1. 6 5 r e>(-^f * b< ^ ' 1 

( U' — X — 3 :^±^My 

iSH-e^ffl-rso ^y-^— i ook4^{cmut. o. 0575 
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■t^^/— /u-m. ^Tv^-zni. ^^yy^-ji^m. hVTy^—ji^^ \^°Vi^>'m. 

^*3j;l>'l, 3, 5- f yTe^>^;65^felc$f*UV\ 
^^i^^ti-^tifi. <!:t>—o(7)l, 3, 5- hyrv^^-^^Sr^-rsr 

(Dtcib^ ^l:fcl^'^{^?|^^-et«;v^) „ ^-^M^fi. (a) ~ (c) <DV^■rtL-e 

s =^-:?-^y:/». v^^'/yv^. ^y^f-y>ig. :7>j'7e^>'#. :7^7^yi^v^ 
t-iZ— -^^vj/f^Tv'— /U'^, -<>':z^^i?':/-7vm. -O'^^h yry-yL- 
T^u^u^^m. r/i^^^iy>'m. T/v^=^ui^m. -co-, -0-, 
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c 1 : -CO-O- 
c 2 : -CO-NH — 
c 3 : —TjU^uy—O — 
c 4 : -NH-CO-NH- 
c 5 : -NH-CO-O- 
c 6 : — O-CO — O — 
. c 7 : —O — T^U^Uly—O — 
c 8 : — CO — T/v^:=^y :y— 

c 9 : — CO — Tv'V'irr^ixi/— NH — 
cl0:—CO — TJ\y^=-Ul^-O — 

cll : —T/l'^U>-—C0 — 0 — Tyly^Uly—0 — C0 — 7'jl'^\y>'- 

cl2 : -0 — T/^^l^ly—CO-0-T/U^U>'—0-CO — T/U'^U:y—0 — 

cl3 : — O-CO — T-/V=¥l^^^-CO — O — 

cl4 : —NH-CO — T/l^^^Ul^ — 

c 15 :— O - C O — T-/U"ir^ U-^- — 

SlfeSOMiCll*. -'NP^^'iE^. (F, CK Br, I) , t Kndrv'y'K ;{/>'^ 
Tj^^v'yK '>T/, j*/W-;^^yK ^/I'^T^-f/K 

i>^^ K, T/u^/um. T?v^:^,\.^^ Tfv^-jv^^ mmmr^^jv^^ mmm 

So 
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Mi^a. ^f^/K n-yf^/V-, n-^^->jU, 2 ~ \i h^u ^-yai^ju. 
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sjommm^i-^ KSo^yic^, ^g^/n^w K;6s-g-^tb5o 

V^— X— >'Ji#^J05)'^^J:f4, 3 0 0 75M8 0 O-efe5;ii:dS0* LV^ 
V;?— r'— v'a >'Jl#3?J^^:oV^•C«. 2000-111914-^, 1^20 
0 0-2 7 5 4 3 4-^(^#4!5f^43j;tJ«PCT/JP 0 0/0 2 6 1 9-^0^IS#tc: 
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mmm^^t^ 3 t^m 1 2 orn— ^^/^^ ^^^j^-f-^;^^ 3 t!;^ 1 2 .z) 

2-^ H=^r'>^^/— yl'*3j:tJ?2-y h^E^iyoc:?/— /l.;aS-g-^tb5o 
/ND ^Wk^^k7K^Oj^^lS^^«. 1 2 T*fe5 r <!: U <\ 1 X 

^ 2 5 5^/P%-efe5r ir;JS^^ L<. 3 0 75M 7 0 ^ i ;itS 
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(075M40°C) t?/1<y-r-t^m^i^<h$rm-t-5r <!rtcj;0 

o 
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^M^M^-^\t. ^fB.T&m<Dm.& (-10—4 0*0 x*^m^m'p\^^v^— 

])'^—itm.^-^ti'^(D^^m^^n^xhx<. ^i^—m-m(Di^±icy^^x-h?>. 

iim^ Lv\ ^ y 10 — 30 K»%T'&^ ^ ^ • 

ilk\:i. m^mi-i-i oo — 1 o°c ($f*b<(i-8 o~-i o^c, ^bfc^ 

*b<(i-5 0 2 0*^:. :&t>^aF*L<li-5 0 3 ot:) JC^^^P^^XSo 

?^*P{i. m:ti£. y^^-iT^:^ ' ^^y—jum (-7 St) 

i^^yn— ^u^l^ (-3 0-- — act:) ^-eilJfe-e^So :i<^<}:5{^:?^4ni-5t 

m.mmx*^m\^xhx\^\ j^*ii^ss«. ii(/M5^$fSbv^;55. i o o o ox:yfp 

^mf^&^y3:±mxh 19 . 1 0 0 0°C/|:!.^;a5g^^;Je±PS-efe 9 . b-Cl 0 0^ 

^^j:i^iiiumt<Dm^}^M^mit^\^xt>(bM[^mfi^^mt^i^m-t^t.x(Dm^ 

xm^fcmxh^o ^hiC, C:tL<^r0~2 0 O'C (^f^L<«0~l 5 CC. $ 
?>tc^*L<«0~l 2 O'C. ft'b^f* L<«0~5 O'C) te:^IDi@.-r 5 <!: . W# 
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Jt&*3, -fe-zun— h "(g^Ybir : 6 0. 9%, ife^^^a-^^ : 2 9 9 

jfeSf^iao^ (DSC) \^ii^t^ 3 3 'Cjft^ieiy'/wtJt^ b ^^^^v^m t (omm 

i-5o ^fEMflO K— SJl^^fi^iS 1 0 4 0 %. J; 9 0* L < « 1 8 
3 5 % ^ 5 J: 5 fcSI^^PS-rs k tm-t. Y<o^M 

jffi*3J:tJ«f&j^^fe^^:oV^T^*. ^mWf^2 336310 1112367603-i- 
. (^2492078^. (^2492977-^-, |^2492978-i-. 1^2607 
704 lRl2739069-i-. [^2739070-^. ^Il#|^6 4 0 7 3 1-^ 
. 1^ 7 3 6 8 9 2 #(7)^PJ|fB#, #<2tBg 45-4554-^. |II49-5614-i- 
. #MBH 60-176834-^, |I160-203430-§-^ 1^62-11503 
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o 

^^<omm\^i}^h^]}-^—^^timm.^^n^tyMm^'^xmm^'±fj:i^h-7^ 

/l.i,ilrf^^L-C^ J;V^ (Mx.f^. #MBH6 1- 1 5 8 4 1 4-§-, ^pspi _ i 2 
24 1 9-^. 1^1 1 - 1 9 8 2 8 5-^<^^<25f^|2«) „ ^fc. 2 o<D^|SP7D^e> 

y ^y^^^j^j^-f -5 ^ t J; o T t» ^-I'/UAfbi-'S ;i <»r V ^ (Mx.t^, 

4#^Bg6 0-2 7 5 6 2-i-, #|iflg 6 1-9 4 7 2.4^. 1^6 1-947245 
■i-^ 4#liBS6 1-1 048 1 3-i-. <|#§BBg6 1-1 5 8 4 1 3-i-. WM^G-l 
3 4 9 3 3-^®:S>>2j#tc|Bife) o" *>c. ii5*&l£jKy-^-^?K(7D^ifcttSr{g*!iir<7?^ 

t-*¥mi-33^y -^^ :7^/^i^^^g®:^^fe (^l^lgBgs 6-1 6 2 6 1 7-^<4^^fB«t) 

/UA^f^^-r^ (#^Bg4 4-2 0 2 3 5-i-<2>^{;i|2^) :^5fe^^ffiT'#5„ 
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■^-mm^i^m-r:z t t^i^^mx-h d . ^a^m^^ v ■^-mm(D^m±Mm <xm 
rsv^—^^/uj>.j,a^^ mm^i^^^^^i-?>ittb, ^tcn^mmm^f^±-r 

7:i-P.7^a^^h (TPP) ^XXJ^hV ^Ui>/U:t^P.:7:r,— h (TCP) 

ft^6^-T?fe§o '7-^jvm=^:^T;\y<Dm\^\t. i^yi^ju^i^ u-— h (DMP) . 

^^/l-:7tJ^L h (DEP) , t>zf^/U-^^U~h (DBP) , 

(DOP) . i;^7a.::^^l^-7^U-h (DPP) 4o J; t;?^;?^:^^/!.^^?^^//^^ 
^J^l^-h (DEHP) idS-^^tiSo ^^V^^;^7^yKD^J(j:tt, O-T-fe^yUi^ 
=i^:^m.hU=r^^jV (OACTE) :i3j;t;fO-T-fe5^/Ui?'a^>'^ (OA 
CTB) ;6S-^^tLSo •?:<^fifeC>;«7/V2}?>^Sfeai;;^7-/WO^j{C(i, :^ W 

> y e^y-yi^^^^^i-T-t^/K -fe^-^i>'>'^i^>^^/K S-^Ti^ hy p« y s/ 

;^X/U;05-g-^tLS„ :7iJ^yVgfe3::^7^^u^Br^^J (DMP, DEP, DBP, DO 
P, DPP, DEHP) ^3^^*b<Mv^6,i^5„ D E P*3 J:t>*D P P ;dS<t#{c^^ 

■srii^J<^^*pSf*. ^ y 0 . 1 7!/M 2 5 K»%-efe5 r ^ u 

^tlJ^C•O^^T^i, i|#0B5iZ3-l 9 9 2 0 1-^, 1^ 5 - 1 9 0 7 0 7 3 1^5-1 
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94 7 8 9-^. 1^15-271471 -^^ 1^ 6 - 1 0 7 8 5 4 ■^(73=g-^#(Cf5^;65 

fcSo ^^^mjtM(DmQmf;±. mm-r^mm (k— <do. oi:j!7^ik»% 

it. rg^/Wkt: Ki3=¥'>h/l'^>' (BHT) , hV^>i^/l^TKl^ (TB A) ^Sr 
feS^t;6S$fe{c^?^LV\ #Ms;^fn]0®#^^{i, i^Si|>iJc^b5737M4 0 

$<i-5r t^as-Tf^So :ir^*:6t{i«. Ti^^—^m^f^xu^—y'-^ysiym^m 

^^^^mxnt mmumi!)^:k^<fj:ox\^'t^o 

MW^m-i. TIE (a) ~ (f) , mc (b) ttrl^^St (d) '^m^Mk^ 
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(b) mwm<Dm^m.(.m^Mm) 

mwm\z.m^m^mm-t^^ t tm-^ bv\ Wi^mmM^-t. . 5 0 ti^m 1 5 o'c 
i^T. ^ {210^ u < 1 5 m^±. 9 0 #£tTf^M3g (Mn&^a) f s (otm^ u 

(C) 

mm}m\^^\%m^. TD(ii);fe-fSjtz:±iB^^M#-r-5o m#«5~3oo°/o 

/^i'. J; «9^^L<(il 0-2 0 0%/^, $b(C»*L<{*l 5-1 5 0%/ 

(d) ®#^Ofgi«!!S(=^ll!i^0ia) 

<fc9^f*b<i*i o#j^;±2^s;t. $b{::^?*b<iii 5#j^±9 ofmrx 

(e) y^SPM^P 

«? $f * L < « 2 ~ 9 $ 6> {c^f ^ L < {1 2 8 %^$tT*ifcv Sfti^^-^^ (D 
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L<«3 0-2 5 O^Cy^. ^b{Cl^*L<«5 0-2 0 0°C/^-e&5o 

m9o%im^v<^ 2 o:?!^M8 o%ds^e>tc0^b<. 3 otsm? oo/oi&sstj 

^#^a.S^<^2Ky-^— :7>ry^^<7>tlf*. O. 575^3 m;as^^ L<. 0. 7 75 
M2. 5mdS$e>tC^J^U<. 0. 9 7!7^2m;iS^>b^f*bV\ 

3}^y T— :7^/t'A(Dj^^f*, 4 0:;!;M1 4 0 MmdS^Sf* b< , 5 5 75M13 0 
Mm;55^ btC^f^ L< , 7 0 1 2 0 m m;5S^t$f ^ bV\ 

'^—'^4/UJ^(D-g:^i-i, 1 n^juhtc^ 3 0 0 75M6 0 0 Om;a50^b< 
. 5 0 075M5 0 0 Om;iS$e>{-iff*U<^ 1 0 0 0 :;5M4 0 0 0 in^&S:^^^* 

-y :^i!^(^)iif$«, 57bm5 0 0umim^L<. 1 075M2 0 0/zm^S$p,{e: 



28 



y/O 02/46808 



PCT/JP01/1058S 



29 



wo 02/46808 



PCT/JP01/10S85 



30 



wo 02/46808 



PCT/JPOl/10585 



-C (CN) R' -NR" -CS-iS^XJ^^tH^iOm^^ih'^ibi^t.tl 

-/wo@^^if^/^mi4oT-fe5^y^^ (-C0-CH3 ) (D~u^^ mmiw.'T-m^ 

rfTlRO^t^/K y l^:=iyVT/l-=t— /V m. MP 10 3. MP 203, R1130 
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— iX3i^^;JSl 0:75M1 0 0 nnK^^fflfCfet), TIB^ (IV) «9 j^^^ixS 

I 

(III) Re=(nx — ny)Xd 

(IV) Rth= { (n 2 + n 3) /2-n 1 } X d 

^ (iii){c:*3V^T. nxf*, 5t^m;^tiM®F^(^iS+Blft^(pi(^®iff^-efct). 

•7*-f :^=i-7'-r i/^TS^'lltt^-^ttx ^''T J^diSrilt (C. Destrade et al., Mol. Cry 
sr. Liq. Cryst.. vol. 71, page 111 (1981) ; 0:*:<b^^li. ^Wb^^lfe. 
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No. 2 2. V^fsO-fb^. ^5^. m 0^^2«p(1994) .; B. Kohne et al. , A 
ngew. Chem. Soc. Chera. Comm. , page 1794 (1985) ; J. Zhang et al. , J. Am. 
Chem. Soc, vol. . 116, page 2655 (1994)) ^c:|^^$i^TV^So 7^ ^ =^ T 

^m^mi±i^^(Dm^\^o^'^xi-i. mmw-8 -2728 4<^m:^mm7!)^^^o 

(V) D (-L-Q) „ 

^ (V) tC*5V^T. Df^. n^^^T-nM ; Lfi. --fffiOjg^^-Cfc t) ; Q 

RMJbt=iT (D) (T^m^^XT^^y^-^o UJ^TO<§-M^^:*3V^-Cs LQ (^fcJ^QL 
) (i. -fifftZ^ig^S (L) iifi-a-t^X (Q) ll<Dm.^%ip^-^W^-t^. 
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^ (V) ^^:*3V^T. --(ffit^ji^S (L) f*. T/l'^l/V^^ T/W-Jr^U^-S, 
^i;^,/:/^^ -CO-. -0-. -S-^XXJP'tfl(b(Dm.^'^t>'^ 

-CO-*3j;tJ«-0-d>b^j:5S¥J:9ilf^ti5~'iafi<DSSrd>'fe< t'bziom 
z:-(ffi<^i^?gS (L) (DM^SXTi^^To iEmi)mmV^='T (D) til^-g-L. :^ 



L 1 : 


-AL— CO-O-AL 






L2 : 


-AL— CO-O-AL 


— O- 




L3 : 


-AL-CO-O-AL 


-O- 


AL- 


L4 : 


-AL-CO-O-AL 


-o- 


co- 


L5 : 


-CO-AR-O-AL 






L6 : 


— CO— AR-O-AL 


-o- 




L 7 : 


-CO— AR-O-AL 


--0- 


CO^ 


L 8 : 


-CO-NH-AL- 






L9 : 


-NH-AL-O- 






LIO : 


-NH.-AL-O-CO 






Lll : 


-O-AL- 






L12 : 


— O— AL— O— 






•L13 : 


-O-AL-O-CO- 






L14 : 


-O-AL-O-CO- 


NH- 


AL- 
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L15 : 


-O-A L- S -AL — 








L16 : 


-O-CO-AR-O-AL 


-co- 






L17 : 


-O-CO— AR-O-AL 


-o-co- 






L18 : 


-O-CO-AR-O-AL 


-O-AL- 


O 


-co- 


L19 : 


-O-CO-AR-O— AL 


-O-AL- 


O 


-AL-O 


L20 : 


-S-AL- 








L21 : 


-S-AL-O- 








L22 : 


-S-AL-O-CO- 








L23 : 


-S-AL-S-AL- 








L24 : 


-S-AR-AL- 









^ (V) (om^i^m (Q) fi. m^R}it:^(Dumi,^^^zx^mt^o m-^^m ( 
Q) (om^uTi^^-ro 



^Q^) (Q3) 

-C»=CH, ~CH=CH-CH3 -CH=CH-^,H, -CH=CH«n-C3H, 

(Q5) (Q6) (Q7) (Q8) (Q9^ 

-C=CH2 — CH=C-CH3 — C=CH O w qu 

(Qll) (Q12) (Q13) (Q14) (Q15) (QI6) (Q17) 
-CHO -OH -CO^H -N=:C=0 -NH^ -SO3H -N=C=S 
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K-^ttS (Q) (i. ^^fPM-a-tiS (Q1~Q7) ^±i-i=^:t'^iym (Q8) 

ti:^IS?Pfi#ttS (Q1~Q6) -efe5^<^;65*^3^!?*bv\ 
^ (V) {e:*5i/^T. nfi4 7!7Ml 2 0Sic-efeSo R^Jbt^ 

3 0 w mTfeS r <b $ {^10* 

3fefi-^M*6^Jo«sjij:ti, oL-^jv-^^M'c-^m iMm^^2. 3 6 7 6 6 1-^, 
1^2 3 6 7 6 7 0-i-(D#^^#|Bife) . r^^^^^^:3^'-T;V (^S#m=2 4 4 8 

8 2 8-i-?g^«iB«fe) . a-mt:^mmm^mmT^>vt^:y'(b^m (^s#fF2 

7 2 2 5 1 2#|«^»|B«S) ^ ^m^y l^it^m (*B#ff=3 0 4 6 1 2 7-i-. 
112951758 -i-©#?gjisjB#^ife) . VVTV -/W ^ ;/y-/ViJ^-r -^-.b p 

-T ^ / :7 3L^>rv>ir h (*s#ff 3 5 4 9 3 6 7 ^mnm^w. 

) . Tt^ y vS^>'*3iU^:7a:•:^i^^/>^b'^^^ (#MBS6 O - l O 5 6 6 7-§-<2^^. 
ffl4#fF4 2 3 9 8 5 0 -§-P^^PB*tB«c) i:X:^:^^-^-JT V—Mt^m (^ffl#lf 

4 2 1 2 9 7 0 -^p^^riisia^) ^%^n5o 

%m.^Wi^n(0^m-^\t. mMn<DmW;i^(D O . O l 7!;li 2 0Kfi:%T'fe5 r 
RSM^;^/l.:^— fi, 2 075S5 0 0 Om J/cm'* ■efe5r.i:;65^^U<. 1 
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^mMcom^d t(Dm (Anxd) m^tum-^^miL^'^^tcm^^ loo 

7bm2 0 0 0 nm(7)^IS-efc5ii:dS^J*b<. 1 5 075M1 7 0 0 nm<0|&ffl 
, T'fcSr i:dS$f>lc$f^b<. 5 0 OTbmi 5 0 0 nm©f5ffl-??fc-5 - 

•^V—zf^y^'e—}^ (NB^— K) -x?IBv>5r i:dST?^5o 

^m±/U 2- 1 7 6 6 2 5 :J3 J: U?<|#>^5jZ 7-6 9 5 3 6 ^^m&m) f-AP 

(2) VA^— K^Sr^/v^ Kp<'1' WbLfe^J^B-fe^'W/SS 

"^*tt5o MVA (S I D9 7. Digest of tech: Papers (^HS 

) 28 (1997) 845. SID99. Digest of tech. Papers i^mM) 3 
0 (1 9 9 9) 2 0 6^fe.t;?#M5pi 1-2 5 8 6 0 5-^^^|aiK) . SURVA 
IVAL (^flj7'>f;^^W. ^6#..^3-^ (1 9 9 9) 1 415^) s PVA 
(Asia Display9 S.Proc. of the 18th Inter. Display res. Conf 
. (^mM) (1 9 9 8) 3 8 3tB«t) , P a r a-A (LCD/FDP Inter 
national '99 "C^^) , DDVA (S I D 9 8, Digest of tech. Pa 
pers i^mM) 29 (199 8) 83 SfS^) . EOC (S I D9 8. Digest o 
f tech. Papers i^^M) 29 (1998) 31 9|B4fe) . P SHA (S I D 9 
8. Digest of tech. Papers {f-^M) 29 (199 8) 108 IIB^) . RF 
FMH (Asia Display9 8>Proc. of the 18th Inter. Display res 
. Conf. (.^^M) (1 9 9 8) 3 7 5lBi^) x HMD (S 1 D 9 8 , Digest of t 
ech. Papers i^f-mM) 2 9 (1 9 9 8) 7 0 2|Bife) i)^^^in?>o ^(Omz. (3 
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K7<-Y^^iar6]^-^5^- K (n-ASM^-K) (Dm^m^/l- (I WD' 9 
8. Proc.of the 5 th Inter. Display Workshop. i'=f^mM) (1998) 143fB 

mmm i ] 





1 0 OS 






7. 


8®:glaJ 




3. 


9«a:gp 




3 3 6S 






2 9S 
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. -feyH3-;^T-fe-x- h 1 0 0K»|f|5{z:^LT. 6. 7K»§PT'fcofc„ 
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i^m.^xxj^Rthu^—v'—x^B:ym^m^\^fco *fc> ^Wi^mifrn (kobr 
A-2 1ADH. ^^nmm^ m) ) x-m-rfinm^m^vtio 

h<^t-^— <5r^;7. (TO- 3^) tm^t(DWZ.^^. i^—hm^(Dl 

(w) xff;?^ (m) } / mmm (k) xm^mm (m* ) } {jlti^^^ 

it. 

h7'f'/UA (i^§^^i$#:) ;^<3bE{-^ 
-t/uu— ;=?.T-fe:x-h7^/VA (DMW^^^ (m^^ti^ 
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2 0 


7k 


3 6 OMgp 


P< J? / -/u 


12 0 




1 . 0 Silas 






— <CH2-CH)86.3— — (CH2-CH)i2.o — 
OH O-CO-CH3 




— (CH2-9H)1.7 — 
0-CO -NH— (CH2)2-0-CO -C=CH2 

CHg 





iarS]|^±};i. TiS07^^;^=ix^ 5/iJ'^fBl4:9-^4 1. 0 1 K»lfi^^ •^5^^'>' 
;^^1^'1' h y ^ /^^n^-^>' MJ Ti!^ y h (V#3 6 0, i^W^ 
^ib^ (t*) 4. OeOTgPs ir/UD— ^Tir-r-h>^g=-V'-h (CABS 
5 1-0. 2, >(^-^Y-=7>^%-)l)V^W) 0. 9 o'WSIflJ. -fe-/H3— ;^T-fe7" 
«-h:^5^^— h (CAB 5 3 1 -.1 . -r—;^ h-r>'>ir 5 ;&/U'%hM) 0. 23^1: 
3fem^&a*^^J ('f/l';?f^*T-9 0 7, ^/^:^f ^ 1. 3 5S«gp 

. (;f7-V=^r^T— DETX. B^jc^b^ («5) 0) 0 . . 4 5«J|gPSr> 10 
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^ V ^ m^uW:i^^^m^^'tf;Zo 1 3 0°C-ei 2 OW/cinii5jE7k 



R 




M#Ufc^i; tf^^/l^TyVa— /W^^/VAJca i^m^p^^^iirTii^l^^f^ML 
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0. 1 3 9 6 (^^^^tt-fb-a-^ (ZL I 1 1 3 2. ;^JV^^±m) ^Ir^AU K 
aiJ:^^ (EZ-Contrast 1600. ELDIM^tM) ^fflV>-C. /■?;^>'V®F*30 1 0 

i^mt*ll3^t;:^i-o 
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^m«m2^lJ:^i-„ 
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(EZ-Contrast 160D.. ELDIMt±®i) Srffll^''-r. x-?;^/^ffif^<Z) 1 0 
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^j) 12 Kft^ 



(ir ;v C3 — >^ T -fe -r — h :7 ^'i-i^. <^f^^) 

ito ^(O^s 1 4 0'C(7)mST'^-/^^B1Sgllt2m-e|gEli#^^TV^, ff^ 1 0 2 /z 
m O -fe: yun — ;^ T -tr -r — h 7 Sriiit U fCo 
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0. 


5 4 2 K4gP 




0. 


1 6 O K*gP 


r±h> (mi mm) 


3 9. 






1 5. 






4 0. 






1 . 




(f^tj h^<D?l^fife) 






















0. 


0 7 9 Kft^P 




1 . 


0 1 K*$|5 




2 Of 






8 7. 


7^S§I5 




4. 


0 5K4$P 
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— (CH-CH)25— — (CH-9H)25— 

CO CJO CO CO 

Na«6 0» Na OH 

GH2 





9 Pi:KMffi!J<^:7-f/W Affile, T^(DU^(Dm^^^ 2 5m I /m^ 



0 . 6 5 6 
0 . 0 6 5 

6 7.9 K*|f|5 
1 0. 4®»§i5 
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rfTlRtOii^t^ (HLC2-5 6 1 8HCS. {W) -^^y') -y^m) (D)^m^. 

L. SB;^:^ (EZ-Contrast 160D. ELDIM^hiS) ^fflV^T. /■?;^^/WSf'S<7> 1 0 

1 0 i^;l± <b jfe S :^ ^^ffl) ^p'^/co 
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jjs^fls: (spj^ih^ X : 2 mm) ^Sr#>«r l;:^^JP Lfc„ 



it-fbS 6 0. 5 %CD-fe'/Vt3— XT-feT^— h 


10 0 




6. 8^1:^ 




4. 9«*$P 




2 4 0 M»|FP 




1 0 OMSglS 




2 5H*lfli 




2 SKftSP 


i^))i3 2 0 n m) 


0. 5S*§P 




6. 7S*§P 



, - 7 otl^T 6 ^fii^nx^f^-^. 5 ot:i:iAqmb^#b-c^?^^#fc„ 
Ito f^i!iUfe3fe^M«v^-f{-ov^T> ir/WP— ;^T-fe7"— ^7-r/^-^i:P#^- 
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) ^iiituyto 

lamm 10] 
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[.)AMm 1 6 ] 

tf^/VTyW'='— /^7-r/^-^(^3 f>^^Pi^*^-frT{i^fl^^f^^b 
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P — ;^ T-fex— h ^'-r A T A C - 9 bfco 
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